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CASE REPORTS
A novel hybrid approach to the treatment of
common iliac aneurysms: Antegrade endovascular
hypogastric stent grafting and femorofemoral
bypass grafting
Luis R. Leon, Jr, MD, RVT,a,b Joseph L. Mills, MDa,b Shemuel B. Psalms, BSHS,a
Kaoru Goshima, MD,a,b Son T. Duong, MD,a,b and Chidi Ukatu, MD,a,b Tucson, Ariz
A progressively enlarging left common iliac artery aneurysm developed in a 72-year-old man 7 years after open abdominal
aortic aneurysm repair with a bifurcated Dacron graft. Because both the right hypogastric and inferior mesenteric arteries
had been ligated at the initial operation, preservation of left hypogastric flow was critical to avoid pelvic or intestinal
ischemia. He was a poor open surgical candidate owing to obesity, a hostile abdomen, and multiple medical comorbidi-
ties. Therefore, a novel hybrid approach was used consisting of left transbrachial selective left hypogastric artery
catheterization, followed by deployment of two, overlapping, antegrade, covered stent grafts extending from the
proximal left graft limb into the left hypogastric artery. A right-to-left femorofemoral crossover bypass was added to
perfuse the left lower extremity and was performed in end-to-end fashion to the left common femoral artery to exclude
and prevent retrograde flow into the iliac aneurysm. Also presented are potential procedural pitfalls and a detailed review
of open, endovascular and hybrid options to preserve hypogastric flow when treating iliac aneurysms in complex,
high-risk patients. ( J Vasc Surg 2007;45:1244-8.)Isolated iliac artery aneurysms are relatively rare. They
usually accompany abdominal aortic aneurysms (AAA).
When the iliac arteries are ectatic (12 to 18 mm)1 or
mild-to-moderately aneurysmal and the AAA is large
enough to require repair, the surgeon must decide whether
to address the iliac arteries concomitantly or repair the AAA
alone and perform duplex ultrasound imaging or computed
tomography (CT) iliac artery surveillance, depending on
the patients’ anatomic and physiologic characteristics. Sub-
sequent iliac aneurysmal dilatation over time is an obvious
risk whenever iliac ectasia or small aneurysms are not
treated in the first intervention.
Open surgical repair of iliac aneurysms has been tradi-
tionally associated with major morbidity and mortality.2,3
More recently, endovascular techniques have expanded the
options for treatment of these aneurysms, especially for
patients at high risk for open intervention. Endovascular
options may be limited by extension of the aneurysm to the
iliac bifurcation, on occasion necessitating endograft exten-
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1244sion into the external iliac artery. If the latter is needed, the
circulation to the hypogastric artery will be interrupted.
When unilateral, this is often well tolerated because of
preserved blood flow from the contralateral hypogastric
artery. However, bilateral hypogastric artery occlusion dur-
ing endovascular repair may be associated with significant
morbidity caused by pelvic or intestinal ischemia,2,3 espe-
cially when the inferior mesenteric artery is occluded or has
been surgically ligated.
Concern about preserving pelvic circulation has gener-
ated creativity among vascular and endovascular surgeons
to modify existing endovascular tools and techniques to
accommodate challenging clinical scenarios. We report a
novel approach and the successful treatment of a patient
with an expanding large common iliac aneurysm that
developed remotely after AAA repair, treated with a
Hemobahn/Viabahn polytetrafluoroethylene (PTFE)-
covered endoprosthesis (W. L. Gore & Associates, Flag-
staff, Ariz). The use of endoluminal stent grafts to treat
common iliac artery aneurysms by antegrade endograft
extension into the hypogastric artery in situations in which
hypogastric flow is critical to avoid pelvic or intestinal
ischemia using our technique has not been previously re-
ported in the literature, to the best of our knowledge.4,5
CASE REPORT
A 72 year-old man presented for follow-up 7 years after an
open transperitoneal midline AAA repair using a 18-mm  9-mm
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extended into the right common iliac artery. The left common iliac
artery was only mildly ectatic and was not treated at that time. The
inferior mesenteric and the right hypogastric artery were both
surgically ligated during the operation. The right graft limb was
sewn end-to-end to the external iliac artery, and the left was sewn
to the common iliac artery to preserve the left hypogastric artery
flow.
A large symptomatic ventral hernia later developed that was
surgically explored twice, 6 and 12 months after the aneurysm
repair. The second exploration also resulted in a small bowel
resection because multiple loops of bowel were densely adhering to
the hernia sac. Unfortunately, his hernia recurred. The patient’s
medical history is also significant for coronary artery disease,
chronic obstructive pulmonary disease, and morbid obesity.
The residual left common iliac artery aneurysm progressively
enlarged, reaching a maximum diameter of 3.8 cm (Fig 1). Given
his multiple comorbidities and hostile abdomen, a hybrid endovas-
cular approach under general anesthesia was proposed. Initial
attempts were made to graft into the left hypogastric artery in an
antegrade fashion over the bifurcation of the previously placed
bifurcation graft, and then in a retrograde fashion from the external
iliac artery. Both failed due to a very sharply angled aortobiiliac
prosthetic graft and also to a markedly angulated left hypogastric
artery takeoff.
The final and successful approach consisted of a left brachial
artery open surgical exposure and cannulation using a 12F sheath,
Fig 1. Left panel, Computed tomography scan shows
arrow) that progressively enlarged after an aortobiiliac by
confirms a large left common iliac aneurysm (black arro
takeoff.with a selective left hypogastric artery catheterization, followed byendovascular repair of the left common iliac aneurysm. This was
performed in an antegrade fashion from the left limb of the
aortobiiliac graft to the left hypogastric artery using two overlap-
ping 13-mm  10-mm Viabahn endografts (Fig 2). A right-to-left
8-mm ringed PTFE femorofemoral crossover bypass was per-
formed to perfuse the left lower extremity in an end-to-side fashion
in the right groin and end-to-end to the left (Fig 3) to prevent
retrograde flow into the left common iliac aneurysm. The left
brachial artery was surgically repaired.
The patient did well postoperatively and was discharged 2 days
after intervention. A postoperative CT scan showed successful exclu-
sion of the aneurysm with preserved left hypogastric flow.
DISCUSSION
Iliac artery aneurysms are challenging to manage and
have traditionally been associated with high operative mor-
tality rates,3 prompting the search for alternative less inva-
sive techniques to lower mortality and morbidity rates. The
durability and effectiveness of endovascular iliac artery an-
eurysm repair compared with direct surgical repair have
been questioned.3 The present case report adds to the
armamentarium of hybrid (open and endovascular) ap-
proaches available to treat iliac artery aneurysms in com-
plex, high-risk patients.
Hassen-Khodja et al1 reviewed 147 patients who un-
derwent tube graft AAA repair in five centers during an
idual 3.8-cm left common iliac artery aneurysm (white
performed seven years prior. Right panel, Angiography
ote the sharp angulation of the left hypogastric arterya res
pass
w). N8-year period. These patients were stratified by common
stent
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aneurysmal. Patients were followed up with serial CT scans
Fig 2. Left panel, Angiogram with magnification of th
from an inch distal to the left limb of the aortobiiliac by
Right panel, Completion angiography after endovascula
successful aneurysmal exclusion with no endoleaks after
Fig 3. Completion angiography confirms both successful aneu-
rysmal exclusion without endoleak (black arrow) and widely patent
right-to-left femorofemoral crossover bypass graft (white arrow).for a mean of 4.8 years (range, 1 to 9 years). The authorsconcluded that for patients with mild-to-moderate com-
mon iliac artery dilatation (18 mm), a watchful waiting
attitude is appropriate. When the common iliac artery
diameter was 25 mm, iliac artery repair was recom-
mended at the same time of the AAA. Concomitant iliac
and AAA repair was also recommended when the common
iliac artery diameter was between 18 and 25 mm if the
aortic diameter at the celiac level was 25 mm or the
patient’s life expectancy was 8 years, or both.
The short-term and mid-term results of endoluminal
stents to treat iliac artery aneurysms are favorable. A retro-
spective analysis of 34 iliac aneurysms and pseudoaneu-
rysms treated using covered stents6 reported an initial
technical success rate of 97.6%. Patency of the ipsilateral
hypogastric artery was preserved in only four cases, how-
ever, and the remaining cases were treated with preopera-
tive coil embolization or intraoperative stent hypogastric
coverage. Parsons et al7 reported mid-term results of 28
isolated iliac aneurysms treated with PTFE-covered stents.
A 3-year primary patency rate of iliac endovascular stent
grafts was 86%. The procedural complication rate was 12%,
including distal embolization, wound complications, and
colonic mucosal ischemia. Of interest was that only a min-
imal reduction in the aneurysmal diameter was seen in 90%
of the iliac artery aneurysms treated. The remaining lesions
showed no change in diameter, and no aneurysm had an
increase in cross-sectional diameter on CT images during a
t hypogastric artery aneurysm (white arrow), extending
raft and ending at the common iliac artery bifurcation.
ir of the left common iliac artery aneurysm demonstrates
(black arrow) balloon dilatation.e lef
pass g
r repafollow-up period of up to 4 years (mean, 24 months). One
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and the patient underwent treatment with open repair.
Sanchez et al8 reported similarly favorable results. More
recently, Boules et al9 examined 45 patients undergoing
endovascular repair of 61 isolated iliac artery aneurysms.
Perioperative major complications included one early graft
thrombosis that eventually required conversion to open
repair and one groin hematoma that required operative
evacuation. Late complications during follow-up included
one additional graft thrombosis and one late death after
amputation. No late ruptures occurred, with a mean
follow-up of 22 months (range, 0 to 60 months). Primary
patency at 2 years was 95%, and freedom from secondary
interventions was 88%.
Microscopic findings after stent implantation have been
reported by White et al10 after they explanted a covered
stent (6-cm  14-mm Dacron prosthesis with Palmaz 308
[Cordis, Miami Lakes, Fla] stents sutured to either end of
the graft) that was placed in an elderly, high-risk patient
with a 4-cm common iliac artery aneurysm. The patient
died about 2 months after implantation from a complica-
tion not related to the procedure. At autopsy, complete
aneurysm isolation was confirmed by the fully expanded
endoluminal prosthesis. The graft surface was covered by a
glistening, thin, fibrinous membrane and the graft material
was filled with hypocellular fibrinous material, with no
evidence of endothelialization.
Several alternatives (hybrid or pure endovascular) to
open surgery have been described whenever maintenance
of unilateral pelvic circulation is crucial to avoid serious
complications, such as when an iliac aneurysm extends into
the iliac bifurcation. These situations might include cases of
prior inferior mesenteric artery or contralateral hypogastric
artery ligation. Hybrid procedures have been suggested for
common iliac artery aneurysms of 22 mm diameter and
an inadequate distal neck for fixation.11 One procedure
entails the deployment of an aortoiliac endograft landing its
distal limb at or just beyond the common iliac artery
bifurcation, followed by an extraperitoneal open exposure
of the common iliac artery. An arteriotomy is made in that
vessel at about 1 cm above its bifurcation. The distal end of
the graft is retrieved from the arterial lumen and is sewn
directly to the common iliac artery bifurcation. Other open
hypogastric artery revascularization methods using retroin-
guinal or retroperitoneal incisions have allowed endograft
implantation in the external iliac artery while preserving
retrograde flow to the hypogastric artery in such pa-
tients.12,13
Stepwise coil embolization of both hypogastric arteries
has been also suggested, with an interval period of at least
10 weeks to allow adequate development of pelvic collat-
erals after embolization of one of the arteries. Halloul et
al14 reported a successful case using this method, but the
entire procedural schedule spanned 8 months.
Iliac branched stent grafting is a promising technique
currently under trials15-17 and would have certainly been a
good option for our case. However, at this time this ap-
proach was not considered given that more patients andlonger follow-up are needed to verify these data and be-
cause of device availability.
Bergamini et al18 first, and others,19 describe the place-
ment of a retrograde external iliac–to–hypogastric artery
endograft, followed by contralateral hypogastric coil embo-
lization. Then an aortouniiliac stent graft extending to the
contralateral external iliac artery is placed, and the proce-
dure is completed with a femorofemoral bypass. The femo-
rofemoral bypass perfuses both the lower limb and the
pelvis (the latter in retrograde fashion). We initially at-
tempted to use this approach in our case, but it was unsuc-
cessful because of a markedly angulated left hypogastric
artery takeoff.
The durability of aortouniiliac endografting with a
femorofemoral bypass has been deemed satisfactory with
mid-term20,21 and long-term21 follow-up. Wound compli-
cations of 2.6% to 11%,20,21 with this approach have been
reported, leading some to suggest the use of iliofemoral
crossover bypass graft through a prevesical tunnel (Retzius
space) instead of the usual femorofemoral procedure.22 For
this, an incision is made above the inguinal ligament for
exposure of the external iliac artery, in which a longitudinal
arteriotomy is made. After freeing the aortouniiliac en-
dograft, an iliofemoral crossover Dacron graft is placed.
Flared distal cuffs contained within the common iliac
arteries (“bell-bottom”)23 have also been used with suc-
cess. However, this technique has been recommended only
in cases of significant common iliac artery ectasia (16-20
mm),24 not for large aneurysms such as our case. In spite of
a good early technical success, long-term evaluation is
essential because the risk of rupture as the result of potential
expansion of the excluded iliac artery or late failure is
unknown.
Delle et al4 reported a technique similar to ours to treat
patients with aortoiliac aneurysms. This included coil em-
bolization of one hypogastric artery, followed by placement
of a bifurcated stent graft, which extended on the ipsilateral
side into the external iliac artery using stent graft limb
extensions. On the contralateral side, the stent graft limb
was deployed so that the distal end landed about 10 to 15
mm proximal to the patent hypogastric artery orifice. Then,
the contralateral hypogastric artery was catheterized
through a left brachial artery access, and stent grafts were
deployed from the distal end of the AAA stent-graft limb
into the hypogastric artery. A femorofemoral crossover
graft followed, with ligation of the distal external iliac artery
on the same side.
It was fortunate in this case that a single size graft was
appropriate for the attainment of seal in the left hypogastric
artery and the pre-existing graft limb. If a size mismatch
were present, telescoping of a larger graft inside a smaller
one may be needed to accommodate the size discrepancy.5
Finally, a limiting factor to the use of this approach
relates to the access site. The diameter of our patient’s
brachial artery was large enough to accommodate a 12F
sheath, which was placed without difficulty. Some patients
may have brachial arteries that are too small to accommo-
date a sheath of that caliber.
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Endovascular treatment of iliac aneurysms that extend
into the iliac bifurcation often need stent end point fixation
in the external iliac artery to obtain adequate distal seal and
successful iliac aneurysm exclusion. In patients at high risk
for hypogastric artery exclusion, endovascular repair of
common iliac aneurysms using covered stent grafts extend-
ing from the common into the hypogastric artery is a safe
and effective and allows antegrade perfusion of the pelvic
circulation that is independent of the femorofemoral by-
pass. If the hypogastric artery is revascularized in a retro-
grade fashion from the ipsilateral external iliac artery, both
the pelvis and the ipsilateral lower extremity circulation are
dependent on the femorofemoral bypass. Our described
approach should be considered in patients with medical,
surgical, or anatomic contraindications for open surgical
repair. The short-term results are favorable; however, long-
term follow-up of these procedures is warranted to assess
durability of the repair and absence of complications.
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